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(54) TiUe: PROCESSES FOR PRODUCING LACTONE 

~ (54)^^C0*«i: 9* h>S0SiS^^ 

(57) Abstract: A process for producing a lactone which comprises culturing Candida sorbophila in a culture medium containing 
ff^ at least one member selected from the group consisting of hydroxyfatty acids, hydroxyfatty acid derivatives, and hydrolyzates of 
jH hydroxyfatty acid derivatives and collecting from the medium the lactone produced. Also provided is a process for producing a 
£^ lactone which comprises culturing Candida sorbophila in a culture medium containing at least one member selected from the group 
^ consisting of hydroxyfatty acids, hydroxyfatty acid derivatives, and hydrolyzates of hydroxyfatty acid derivatives and converting the 
^ lactone precursor hydroxyfatty acid produced in the medium into a lactone. 

O (57) Wfe: fcKa*5/»i*B. t KQ*S/ttffiBR«{** &Zf t Ka*i,ttttKR«{*ato*&«t±jft 

O ^b^48 { fcyi«$tl5'M< 1 1 1 O^^trl&ifelCT. . yjlstfy* ^ (Candida sorbophila) £i£ 

O Kn+ ^i, t Fn^isimmmmi*. Rift: ^^^^mmmmm^m^m^f&m^tjiim^^mvi^ 

^ H4'>JS< t ti 1 O^^tJSifefCT. • V;UtK^< ^ (Candida sorbophila) £iggL. sSJSi&4MC±g£ 
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m m m 

5 a m & m 
* * & m 

b £ # b N #1 *_ tf^^ p b p -7 s<- zMtft-r z>±xmm tzmwx-foz yt^m®. 

fo y —T'Jj h is (R — 7 —^fio 9 2 h>\ S — y 9 ? h» -^6 --r 

^S-etttUfe5v^«^:^mom^^^:J;oT^•ll-r6 rift, &m&)RT$m$r#) 

25 t-v->?6 — a^/io &t£te^<DM7kftffi±f&mzmi&k-t-z> 

ffiL£.M%m^tcy -y**?? b^<D£.mj?fet LTtt, #HIBg5 9-8 2 0 9 0 
#^#tCT^^/P^^^ • ^-y if ^(Aspergillus oryzae), /Urfif 
(Candida rugosa) % <Jr^" h U ^ A • ^ V-/^ — — — (Geotrichum klebannii), -Y u 
- y tf? U (Yarrowia lipolytica)^^^^^)^^ l^T y - t Ko^iX 



WO 2004/003213 PCT/JP2003/008217 

WB§6 3 - 5 6 2 9 5 -5§-<k$8*5 J; U*K. A. MAUME b [Biocatalysis, Vol.5, 

79-97(1991)] a 3: -fe;* • ^ K7 * (Sporobolomyces odorus) 

5 fiP K h;^7 • P/l"?— X (Rhodotorula glutinis) £/B V>T y */ J — /HMK3&»& 

S^fe^li^frTV^o ^fc^M2p2-l 7 4 6 8 5^#R-e«T^^/V=3rVv 
* • — (Aspergillus niger) m^U^®)* %^X . #|H^3 - 1 1 7 4 9 4 
t^tt'tttj'^O • -fc: Wtf iX^c (Saccharomyces cerevisiae) ^<D'$&*eM 

10 £ffl^T, t v^* t fed; U ^ y b v - 1 K n ^r^f * ^ t^it 7 - 

S.OkuibteTJ^^^ (Candida) M^M^3ifc1i^0^&Jl^-C. y W — jvm<D 

i LtfifctSi^f §Lt^5 [ J. Biochera. , Vol.54, No. 6, 536- 
15 540(1963)] „ ^(Dm^h 3 — ^ y^tf^BH 9 9 7 5 3 3Tii^D 1?^ 7 • !) 
tf? y (Yarrowia lipolytica) \^X t ^ d» h y -ft> 7 * b V£ 1 2 

*^o. 0247k g/L i:»b»h$v^r m^±ntentc3-mm 

25 $£<b LTfi^ Jt? n sj? n $ ir • ^- K 7 X (Sporobolomyces odorus) [S. Taqhara 
b, Agric. Biol. chem. , Vol.36, No. 13, 2585-2587(1972); N. Jour da in b , 
"Top. Flavour Res. , Proc. Int. Conf", H. EichhornfJ, 427-441(1985)] ^7 If ]} <7 
J* • /KT ^ (Fusarium poae) [J. Sarris£>, Agric. Biol. chem. , Vol.49, No. 11, 
3227-3230(1985)] &£^T. tlf ^f, y -f* 7 ^ h >^4It5*fe^^ 

2 



WO 2004/003213 



PCT/JP2003/008217 



*7^hy*«*-eJb5ifc*ftSlitV>« [A. Bernreuther b , 
J. Chromatography, 481, 363(1989)] e £ tf> J: 5 & R — 7 --T7J 7 ^ h ^(^^#7^ 
^S'l4#:0^5t&i: L,Xl±t$m^ 4 - 1 0 8 7 8 2^-e©{k^(a5^ 
10 £c7)S£qfe;ftT^6 0 

fc&^a^ ^n#tc^<D^-fe^j; (9 r-v h^^mum^m 

R-y -t* 77 7^ h^<D*^&T$fci;T£>3^ i; ^ R _ y 

20 — 7*7? ^ h^coi^atfei: LTIt Slim. 

(D^S7ctg?^^lJffibfc^iit^^^$tbTV^-5 0 fc|;fctf, ^msp 3 _i 5 5 7 9 
2 IC ft N f-2/7Jt2 . -feixtfiyrc (Saccharomyces cerevisiae) 7)* & 

o5l7n*S:fiJ^ Lt, 7c£ko 2 -^-fe l , 5-t7^f K^f>5-ri;;7^ 
K^Mat-r^^fe, W6-2 2 5 7 8 1f«(t 

25 • x/P^/^^^^ (Saccharomyces delbrueckii) ^©^-fflr^rffi T , x/V^- 

3 
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ft W <o M ^ 

5 2jcM#ie»tt, *IOl5fei©Sii^5#i2 0 0 2- 1 9 0 6 1 6-5§-tf>§M 

10 *ftW%-bfc, ±1BWBSr«p*i-Sfcje)H:, t^^»&V/xttfrV*oiP 

t5 r i <DT*# 5f iutg ^< i$ Lfc c 

^ y/l^7xf7 (Candida sorbophila) £JEV^ - £ «t 9 ^ fUfcglJ 

15 ;Hg^^^x7^f ) ^5^ ( j;ij 1 ^ $ ^ 5/>/f< t fcloWi; UTffi 

^£fc:J:»K &£fcft^Jgtty-7*;&7* h^SrMt5ii^t§ 
Candida sorbophila) m*(DM Kn^i/M^^iit LtS^O^^ 
25 0 

y 71^7^7 (Candida sorbophila) U £jg$*L£i7^ 
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^v^- (Candida sorbophila) ^±^b, f^itilf iC^jg 

5 mm&o 

[3] #:/>>y'- y/l^y^ (Candida sorbophila) ^ x ft^/V? . y/i^':7 
^7 (Candida sorbophila) ATCC74362$c > # v> y* • y A- t£ y ^ (Candida 
sorbophila) ATCC60130#^ ^y^^- V;^'7^7 (Candida sorbophila) 
IF01583$c, S.U«Sfe#-^FERM BP-8388 t LT^lt $ tbT ^5 # i^y* • y^^ 
10 (Candida sorbophila) FC58$c^ ft S S £ <9 mU&frl&'Pts: < £ ^ 1 

•oTfcS, ±IS[l]X«[2]{C|5«tC0M3t?fe o 
[4] ^y -jftgfc d) 



(sSf, 1A»7^ b^^^L, RMtTKigim-^. ^^tK^S, mgl£Hb 
15 tK*S, — ^pgft^Xtegm— :r ngt^^U R 2 «tK^^, ^^tK^SX 

[5] 7^ h^^ft^tt^y h>^-CfeS±fB[l]X{i[2]lcfe«?^i^3tfeo 
[6] t Kndri/M^, — ^ (2) 



25 _blS[l]X«[2](c:fB^cDM^o 




20 




(2) 
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[8] t Kb ^v^g/ft^T/l^A^^-rA^ — (3) 
OH 0 

R 

teT/i^^S£r^-r o MU R 2 ^R 3 ^^bTif£^J&bTt> J;l^ ) 
£;fx5t Kndpv-ag^^TyV^r/i-^^^yi--Cfc^, _bl5[7] (c|B^OMatfe 0 
10 [9] t Kn^^gJI^^y i? y Kjjs, — ^ (4) 

CH 2 0R 6 

CHOR 7 ( 4 ) 
GH 2 0R 8 

[5fc* % R 6 ~R 8 «^^^5fcU-C7k*^X«-^ (6) 

OH 0 

R 

U R 4 «T/l-^^»Sr^i- 0 ft, R 2 ^R 3 «b^^ LT ^^^ LT ^ j- 
v^o ) T?*$ttS3£«r^i- 0 fiu R 6 ~R 8 C>'>&< t h 1 oteffiia-^ 
5fc (6) T?^$tb5 3£T?fc5o ] 
20 T?*£*b<5fc Ko ^ CUBISM -fey Kt?*>5, -hf5[7]tJ:fB«i©3Kaife„ 

[10] t-^s^ t-^'>tt©*n*^#^4fe. yw-/i^ n-bKn^z 
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*l54>&< t t> 1 O KIT, y;UJl?7^7 (Candida 

sorbophila) SrJ§#-f*r tt§, -hfB[l]X«[2]tc:|Bife(DMitfeo 

[11] 9^ h^fl&Wfrt KP^'>Jffil»BfeiS, 4^X«5^^ 7 J<ma^^o^*^ 

[12] 7?h>$g& s y—f-ftytyy^ y-z^p^ y -^^y-^p 

7*#7^h^ 7~Kf*7^ 7 - h y f*7^ h ^ V -7f77*7 

10 8-/1-7? hls s 8 -V>y*%7? fy, 6 - YfXJV V V 

, 5 - h yr*7^ h 8 -7h7r*77 h^b45#J:511li$ji5 

v^Ttta* JbfB [1] X [2] KHE<fetf>Sl3£jfe 0 

[13] t Fd^«^ fc Ko^^J»Jteifc^#:, XVt Ko*S/ffll!imii 
15 • (Candida sorbophila) 77h^iiuIEft:fc 

[14] t-rv-^ t ^>*o#n7X#fl?£/&^ y — /^RTtuxr^vmfr 

7 (Candida sorbophila) U £jg § tbfc 7 -7*# 7 7 

[15] tv^ t^>^#D7X#^£/&4£K yi/y-;i/iit;i/7^x7^ 
bfcSi* «fc 0 j1*R£*l3^&< ni o^tffitt, 7J^^^ • 

7 (Candida sorbophila) £r*g^U ^ifi^i^I^tl^ y - t Kn^i/f/j 
25 [16] y -^3)77 Y >7)S, 3fe«H£y -7*#7^ h >T'fo 5_b|5[l4]X^[15] 

[17] tv^ictt^M, y w-/v$^tj? isxpx-vmfr 

#£fife4&T?*>5, -bSBCl4]X»[15]tc|B*©5SafjSfe 0 

7 
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[18] 11-t Kndf^V^f-i/IIWXttl 1 -fc h**2ri/s<*$?->m 
^frZ-SttmrnzX* • yjUtfy^y (Candida sorbophila) *r*&«| 

U ^g^tbfcS-x*^ h^«rtt#«l^6,*|Jii-« - £&^tp N 5-f*7 

5 [19] ll-t Kn^^-?/u*^^sfe&tf/Xttl 1-t Fn^^>;fyi 
^/WSr^tfifrififclT, UZsVy-yAstf?*? (Candida sorbophila) 

[20] 5-f^7^ ^tt6-f*7^ h^-Cfe5_blB[18]X(i[19] 

io fcrnmnumfeo 

[21] Jjl/i/f?' y/U7$-7j7 (Candida sorbophila) jj^^tf > y* 
4=7 (Candida sorbophila) ATCC74362tfc % # • V jUt$ ~? 4 y (Candida 

sorbophila) ATCC60130**, % > Vj? • y ;Vi£7 j ? (Candida sorbophila) 
IF01583*fc> Sl>*gfe#^-FERM BP-8388 1 L T«f£ £ 1^ £ # • y jUt$ 

15 7^7 (Candida sorbophila) FC58£fc2» h J: «9 £ 5 < £ t> 1 

O-C&S, _bfB[14], [15], [18]X«[19]^|5gt(D^at?fe 0 

[22] tt^V-tf - V ;V^-7 4 v (Candida sorbophila) (D s =7 ? h >'^<DMt£?> 
[23] TJ^v^ • y,Vifs-7 4 (Candida sorbophila) FERM BP-8388M$c 0 

20 

t h 1 O^ifi^^-e^ • y^y j => (Candida sorbophila) 

25 oTtr5„ 

tlZ'Ptl: < t h 1 -Dlt^&mm*-?* ^ V? • y/v^^^y (Candida 
sorbophila) \Z£<9y? h^WMW^ Ko ^yJM^^l^-frt, t<Dy-7 h 

8 
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(1) i?y^- (Candida sorbophila) 

5 *3&mz$d\,^Xm^Z>%>i?tf ' V^iSy -{ J (Candida sorbophila) WJUfr 

WbVXfe^ V)^-7^"7 (Candida sorbophila) FC58#c, 

• y;^7^7 (Candida sorbophila) ATCC74362^ > *y^- y/V-^'^-T^ 
(Candida sorbophila) ATCC60130^, ^V^^ • y/V#7^7 (Candida 

sorbophila) IF01583tt«saHtf - H b ^P5^ $ tl5 h <DXtet£ 

10 l\ ^y^- (Candida sorbophila) FC58fcfcte. 2 0 0 2^6^ 

(B*l»»o< l^m 1 ^^^6) IC N gl£#^-FERM 

BP-8388t UT^te$Hx*3 ^ % n ©^teic-ov^ 2003^5^280 misc 

15 ±IB^V^^« y/^7^7 (Candida sorbophila) FC58$cte, #3UHJfcT© 

[Kurtzman, C. P. b, "The Yeasts, A Taxonomic Study" 4th 
edition (1998) Elsevier Science B. V. ; Barnett, J. A. h , "Yeasts : 
Characteristics and identification" 3rd ed] IZ%£>? XtifeW- bfc t 5 N # ^ 
20 • VAstf?*? (Candida sorbophila) ^ h L 

Candida sorbophila) FC58^ (EJlfiK TFC58t*J £B£fe-t~<5) t-fa&£tltc 0 

^mm^^^xm-m^m^^ ^ t ^.fc58^co®^i4k«, «toi 9 

25 (1) YM^^J&tC^o^S^W : 2 4~ 2 7°C. 2 4 B#P H m(-^^«^ £ b~C 

(2) YMSi^itJ^icfe^a^W : 24-271C, 2 ~ 3 B fi-fe—y U — A 

(3) tt^s : mmfabvmxhv) . &m\&3txmmirz> 0 ^m^(om^^r 

9 
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(4) :ftjg£W^# : 24~27°C, pH5. 5~6. 0, 
( 5 ) &.^(DMM1&£. : 3 5 ~ 3 7 °C 

5 (6) \?t * ^(Dm^ : \?t ^ >iK^mmx-<o^im^hti^\ t^^^ 

(7) 3§I#t£ : (-) , jSyfy-^ (-) N v^-^ p-;* (_) 

N v;^-^ (-) , h-^ (_) n ^-7^ y _^ (-) n hWNn -.x ( 
-) 

10 (8) IHbtt : 1— X ( + ) x y^*~* ( + ) x i/^^p-;* (-) 

„ (-) s hi/^n-^ (-) % 7? y — ^ (-) % ( 

-) % tnt'^ (-) % (-) N ^u?-h-X (-) , x 

f- (-) , D-^r^P-^ (-) , L-77tV-^ (-) N d_ y ^— ^ (_ 
) > D-^A/— ^ (-) , D-^af^y (-) , N-T-fe^/W-D-^/k 

15 =i -9" *^ (-) , ^y-fern^/p % xy^y (-) % ytfh^/v ( 

-) % D--^> = ( + ) \ ?L@fci& (ftS) , *^lfc!ft (-) % ^y^f 

(-) 

ft> -hfBATCCS.t/IFOt tt % ^rtt-^tLrAmerican Type Culture CollectionJ 2fc 
Tlnstitution for Fermentation, Osaka, Japan (BtHfeA3£PP#2EBf ) J <£> 
20 B§-?£><9, TATCCj XI* TlFOj ^#$tlfc#-^fi, *ft*;h,<&*8c©# * n ^ 
#-^&3H-„ TATCCJ Xtt TlFOj $ ftfcft-*"?^ Lfc_hfB>& ^ v?^ • y /u 
* 7 ^7 (Candida sorbophila) tevvffbfc s £ frl h <D% $ n ^SMt-m^-^T 

^ejT^^nS^v^ • yyHK7-f 9 (Candida sorbophila) » % fcK 

£3„ **Mfc*IV^«V^*b«*>^. y/p^ 7 -f5 (Candida sorbophila 

10 
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5 ^mmw.*?? hwb-rsr aaot, mm.<Dv? hys^^ii^tts 

o 

*mmxm^bfoZ>*^V<? • yfrtf^j? (Candida sorbophila) ft, 

o 



(2) v^M*m&-tz>t~}sb<nj&m 

(Candida sorbophila) ^ti^fipItg^itt-tfc^^^-fSo 

y/l^:7^ (Candida sorbophila) ^ tb £ j3 L 

~7 4=7 (Candida sorbophila) ^^©t Kn^'>S^HIft^D7^gL > ^ 

sis?), ¥f^mfc£tiz>h<DXtete\,\ 

t vu*i/mmm<DM;Wmb txit fly*.**, (2) 

11 
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OH 0 

R^R^OH ^ 
R 

5 fcR a XW:R a i:R 8 ^*stt^LTaiSr^LTt ) 
±IB— jR* (2) *©#3££Ifc93-t-5,, 

io i j^jb, l < nmmm 1-20, £ 9 * l < 1 ~ 1 5 % je 

^A'*, ^?vl^ n-/ntVH, n-^/wS, 2-^ 

^y^f;H, t e r t n °^/l-i£ s 2 

tert °Z/^/um. 2-*7-)V~?f-jV^ 3 - 3vK/«?vVg % 2, 2 ~ I? 

15 ^f^PtVH, n-^^v-A^ 3-^^>A-£ % t er 

t 3 — ^^vW^^vi^ 4-,*^vw< 

25 f2~20, i^tL<^it2~15, L < tt|fc*Sfc2 ~ 1 0(D 

;/^~AX, -^^~A^ N ^^ir-y^s ^t^A-S, ytx/i'S, ^-fe - 

12 
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* 

y-/ws-e«m$^fcs^#{f e>*L, ^j^^^^y-i 2©77/^/n^^ 

<5 o 

t-y^s, t-y^^s, br^^at, try^/H^ tr^y/uK, 
^^^>i> ^i^yy^as, f7yy/H, ^^/7y/n, ^vt-zz.^ 
^S, ^/y/H, -fy^y y/H, ^y^-^yyvs, ^^vM-g, ^yy 
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Tv'/l't^^S. TA-^/l^:^^ T^A^r/l^^^ T V — /l^ftl, 

amS^^UTV^T^ £l\^|jf#l4^_b<£) 2ffi(^^7K*^«^ &*g(4£U: 
m4£X±(D 2ffi<Dfiz4k7km^t ttlt, 7/V^rl/yi, ^£&?P^'£ ; Sr^-r 6 7/V 

yt^f i/yl, 7*^f^>S> - (CH 2 ) m -o-c 6 

H 10 ~ (CH 2 ) „- (m&t>*nte5fc*34:kLTOXteg^ifc£^U m+n^ 

14 
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(D2m<D^mm&^mifbti, ^©^jtLtit - (ch 2 ) p -o-c 6 h 

4 - (CH 2 ) q - (p^.t>*q«^^a3iLT OXttg^Sr^U, p + q^2t 

R^R 2 3i:iiR 2 i:R 3 i:^tTl«t5iA t(t ^<Dgt£ Ltli 
^f^lfe, io-t Kndri/^77!iyi, MlO-tFp 
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-LIB fc K n 3r iymffim^ tfC V W —>vWl, 1 1 - t K n ^ * ^ ^ 

^ % l^^rc^gfc, i o-t KP^f^fJ!) isWt* RXfil O-fc 
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, 1 1-t Ko^r^V^f yfxf/K y ^/-/Vixf/K v^^^^^m 
9vK lO-tKn^^TTli^f/K RtFl 0-t Kndf->^/w> f y 

% ^Ol^JitTft, 09*. tf, (4) 

CH ? 0R 6 

I 2 7 

CHOR 7 (4) 
CH 2 0R 8 




(3) 




(6) 
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fc< t h loteMlE-fcS (6) T?^$tL5ST*fcS 0 ] fi$ii5 0 
-blB— ^ (4) T^£tb5fc Kp^>jiiJ&@^y i?y Ktt, ^y-feU>^_h 

So 

. fc Kn^r«t^yir!j KXttfc Ka^r«i7;^^x^f;^, <fb^ 

V^T. _hfE-^ (2) T?*$tb«t Kn^^|gJKH^ LT, 0lJ;if£, ( 
2-1) 



21 
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T— J»!5£ (3-1) 



OH 0 




(3-1) 



-fey UT-t^ (4-1) 
CH 2 0R 9 

CHOR 10 (4-1) 
CH 2 0R 11 

[5£*, R 9 -R ll tt**l!&i[LT7k*^Xtt— J^5* (6-1) 
OH 0 

«-» 

(5£^ R l -R 8 XU«*tt«riB4:lRlC. ) "e*§tL*KSr5%i- 0 fIL, R 9 ~R 
11 ©^*<ifclott«riB-«* (6-1) T^$ti5Sffc5 0 ] T^^tb 
Kn^Jfftffilfc^y-fcy K«rJHV\h,tf % #fetL£7* h^fi, ft 

-fey H\ ft^^t KP^^JBJteK^^y-fey K&tfSfcSMSttt Kn^5/JI8Jft» 

hy^y-fey K*Msa£iy*e>;ix5. 
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5 ±|B— JK5* (3-1) Yn^ri/mmmr;v^?v^.^^-)V 
10 — jRsfc (4-1) Tf**tb63te^flH4fc Ko^rv/SM^yt'J K©fr3g*e0!l 

15 ^4*^ y *sj —>\'mm*^*9*- s 7m.frt>t£z>m& ui^$n5'>4< ^ ^ i 

m^W<nMi&9rM*tf$Mk It, RJg-f-S t©T1i*i/^5, i i - t Kp^^ 
20 bv\ 
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5 fr5$<fc 9 3^£ft<5^ft< fct> lot jgjtfii LI^LT, 10-50% (w 
/v) % &fL<ttl5~2 5% (w/v) ©ISt^fS. 

^^s.t^3 ^-fb* y 7 7m;?^vtf k (fmn) % 

7 7^7f^y-^^tf K (FAD) % ^3fy7 5 KTr^y^^y 

^-^K (nad) N -afyr^ KTf^y^^utf Kyyi (nadp) 

^"^^a (co a) m&nmmm, rf/^Hyyt (atp) 

*q*»±ii^tim#-CJ:V^ ^m#T?*>tb« s #V>>^- 7/1^7^ (Candida 

sorbophiia) timM^mx-fozmm&mmirztififcmiiuirz z <d «t 5 #m<z>j& 

(3) y/Wlf7^7 (Candida sorbophiia) fcJB 9 7~ 

#3B58K:*5V''TW:, _fclB(l) T*mW • 7/l^7 4 7 (Candida 
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sorbophdla) Sr, ±E(2)t?ttW bfc7 ^ h ^£«rM£^5fc»©#*-e#*1- 
5r tti!), jJ^V? • y/V-my^y (Candida sorbophila) b ^l&K 

5 y;^7^7 tCandida sorbophila) t±cT4i^fc7n^ 

10 ^tpig*^, pH3~5O^#-C10 0tt2 0^Mf5^i:tj:oT, 

V'&btiZ? ? M^3S % XfeX^i?? ' (Candida sorbophila) \Z 



Sr^U R*XTJ«R B ttt(r»i:IPJC. N*U R 2 £ R 5 h frfete VTm&J&fc L"C h 



OH 



0 
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mm& 2xii3©2 m^m^mm, $zmm& 2 xi* 3 <d 2 ^©fim^^TK^s 
mmm& 2 xn 3 <d 2 ffinmmmtymm t lt«, mmmmm^ 2x113© 

^T*fi&£nfcg;6$ W p^So ^i^2X(i 3 2«(D«m^7K*S^A 
*&W\zmz>7? hVfufg^t Kn^flgjK^^-C, _h|B— ( 5 ) * 
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COOH 




COOH 




COOH 




COOH 



OH 




COOH 



^ // 





COOH 



H0^~%^ 



COOH 



COOH 



.his— (5) toR 5 «i^ 3 tomteTkmm-vibz?* h ^mm 
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7^ h^mmw-t yn^i/mmmfe, (5-1) 



— ts&z (1) uiisv^T, SAt^^ti§7^ fyltttft, T1E3£ (7) -e 



R'^AoH (5 -° 
R 



OH 0 





(7) 
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his, y - y ~r=? ? yi/^ 7 -^yf^7^ fy N v-Kf*7^ hy, 
-I)yr*7n^ 8 - K-T# 7 ^ ^77 7^ |s> % 

his, T^Wjj?? his, $4X*c — 7? y-^-^^^-y^ h 

y, v?t^^7^ fy ^f^ 7 -T7J7^ hy, 

s^-x^e^* >^^7^ Fy n-7*f;v'7^ y h\ t° y 9* ^7 ^ y 

h\ Zf^Vfl'?* K, 4, 6 , 6, (4, 4, 6) - h y y ^>V=r F7t K 

1:3 ^7 y- 2 -3}-^ 8-2-ft/77 hy, 7^yy i;tFn^?!)y 
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h^, 8-t^^7^ 6-yt7^ hy s 5 -$^7**9? b>\ S-K 

10 mtt7^fyli:Uft mtttZ, (1-1) 



15 77 ^v^- y/PTK^^r^ (Candida sorbophila) (Ci^t Kn^^tJK 

Z>h<DT*hZ>fi\ XttJj^i??- y/Utf^j? (Candida sorbophila) \Z X <0 t 

Tfc^&fty -7-7-7^7 ^7, 7^?£i4 7 - 17 ^7*77 7 ? b i/ N ft^fe 
25 ft y - K:r 77 =7 ? Y ft^tty- b y ^77 ^ ^ Tfc^tty-X h77 

77 7 ^ h V, Tfe^tt 5 -7^77 7? Tfc^Mtt 5 -^^iT7 i7 b ^ ft^S 
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(4) ^mM2^MLA^t^m^jLj=^A^_±^mm 

5 £*TK X «§K©;fc^£tt:7* h^O^itfe^oVNT, %^m®iy-^rl,7? 

ItH^^lt) : y^—t? of, y /^-f MY, Klxyf^At^tt) 

25 : ~=l — 7~-H F3G, y A l"T^yj 6, y X— If AY TT^yj 

3 0G, y^-f f-api5, y/^f g rrv/j 50, yy-!— if m rr 
10, y^~ * R rr^yj G^Wb^<5 0 !> '*~fef «fc 5 JptK^- 

yy<~ ^Srkvi/il 00 gSfct>0.5g*iPU, 30 C CT*24^^^ 
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^^^^/E^bfr^TJ^v^ • y/HsK7-f 9 (Candida sorbophi la) (Ci 1 !)^! 
yvI?; m^P U t *5 ft tf , $ b m y — if fc. «fc 5 AD fcftffiWo £ M irteft 

N 0-5 0% (w/v) > £f;£b< «1 5~2 5% (w/v) m^"C*>5 

o 

*$BWT*&.mirZ>i%ma-£, S#©^^*. tfV^ 
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y^fvtth^^, a fit* v vj*m<Dmmi&m. 77^^ 

10 PUJr^Y (FMN) , 7 7^yTf=yv?^^l/^-fK (FAD) N =-^"f-> 
7U77^^^tf F (NAD) % =3fy7^K7r=y^^l/t 
^Ky^ (NAD P ) % =rc^if^AA (Co A) ^(7)^^|¥ N T^V 
Hy^l (ATP) #fCD5* ^ u$r=f- h\ L-#7V~^>-^<7}tf ^ $ ^^S^f 

—^■mmjLn^T v^? v—xmmmfct~?i/m, t-^i/»o*P7X^^^^, 

20 

# z £ 1" yg?^ 

^3§^T?«:, *38W^<ftS*^i^y • y 71^:7^7 (Candida sorbophila) £ 
*^^}31#S77 ^i^y • y/V^7^7 (Candida sorbophila) {3, _hfSa) (Dig 

£ ^ it s <d mm x~mmm u fc ^ <d £ _hiea) ^ mm ttsi u -r -5 
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V;V7$yj7 (Candida sorbophila) *fc^if?S RTti^^#Tfetb{i, #i'P.B5t£ 
5 ft4»i!l«R*il5'>j5c<it ) iomt«4»ttftV^ ^LT^Tfe 

m&fciL mytmoD eiox3o<DWkmmm<D%m®**j%mm<Dm&A<Di^3% 

S^^i-e^!9, XH^0^*5VNT«#{C^Tfe-5 o tuig# # 
mmtm— tr*>J;l^ ^i-5^7^v?^. y^tf^ ^ (Candida sorbophila 

20 p Hfiii^5 ~ 7 , b< 5 . 5~6. 5 cO^ffl^ b jgM^ $ frZ> 0 £ 
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7ny©tIf^^Yh^7^ (GC) , |I^nvb/ 7 7^ 
(TLC) N ^^nvh^77^/m#fft (GC-MS) fCfc^iJ^L 

^©sasEfc^mfMssfc ttfflv^sc £a$-e£5tf S> *»^t?»±, t£y - 1 

3t^ttv-t Kn^^ygl©?^ h Wfctt. -hlBOftiftif fc^jfi $ tilt y 
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$f*L<«i o~3 oftmmmtom-tzz. tiaot, ^ft^f 

M.mts 7 o~ i 3 o°cs^, b< «9 o~ i 2 o^m^^sisffl^ts^ 

[(A.Mosandleb^J. Agric. Food Chem, . 37, 413 (1989) ] 



(5) 

^P^©^5t^f*> > y;V^^^=7 (Candida sorbophila) £/BV^ 

39 



WO 2004/003213 



PCT/JP2003/008217 



^7^7 (Candida sorbophila) ^f^tltR - 7 "f*7 ^ b 

5 < v^v^ om^^irt^xh X> > * • y^tf? << y&R- y -f 

ifcSBWozfrfe&Jlv^mf, #6&©j*^#3feJSH49* h>-S:3b-2*s&<S8a£1-3- 
t 3^1, left "9 , JlM&mz#irtZ>YEn&*fa±ts*£Z) - t &XZ 5„ 

10 

mi&mfc&^xtfsh$ij&£ti<2> h<Dx~tetz\<\ 
15 ©^fr-efifofc. 

ta-Wyf/^^-FS 5 8 9 01 
^77^ : BC-WAX (GLt^xy^if) 0 . 2 5mmXA£ 3 0m 

rt*B*HWW : 1 . Ov/v 0 /of*ylx^ 

20 ^:G3 0 0 0 ( B , # 7 A : CHIRASIL-DEX-CB, 0 . 25mmX| 

£ 2 5 m) o 

giii 

FC58**«r, YMlffi^ffitilLT, 2 7°C-e3 0F^i0^bTStt^bfc 
25 0 £fc, ifJ*&*<Dfc#)<Z)tgitij£ It, 3 0 0 m L^Hfi 7 7 ^ 3 tii^^^ 0 
. 0 9 g, *^^^r^0. 09g, ^y^^bVO. 1 5 gW;V="-7 0. 
3 g £r AtK ^®7K^A0KlT^*3 OmL. pH6t Lfc^<D$r, b * V— 

7*-ei 2 lticn 5ftmmw^xMMLt£o #tmvit&mmz. ±&<om9m 

tt^UfcFC58^^^aU, lij^^i: 5*&#=gie£^T2 7°C^T1 5 0 r p 

40 
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*#*Ofc*©*i(F#i(Fil!iS:H»bfc. 5 0 0mL^P77^3|: 

mm^*X0. 3 g N S^rcdf.^ o. 3gM*°])^fyo. 5 g ^Aii % 1 
«*«r*P*.T»*l 0 OmL, pH6iL, $ b t 2 0 g £»D Lfc 

±lB©tt#*Jfc*2mLiMU 2 5 0 r p m 

10 )fsf) Ir^ti^ 1 O 0 tT- 2 0 ^^JjDlf 5 1 1 D v - t Kn ^ixf* 
<£>7* hWktrfTofc r©i9*7^ rw^^^x^t' 

tkmmn, ^mmm 1 l m k. v 8 . 4 1 g -e&o tc 0 yt^mm* 9 9 % e e & 



20 fcTj/i20g©ft*3!)l:PW^» (^8 0%^Ji;ft^lIi(t) 
SrfTofc. i^*PM^2 0 0 1 41^§R- 7 

e>#e>tifcR- v -tr-fr^t h>(D±m.mn^ *mmt%i&i ^mt^y 2 1. 89 

25 gT'fcofc, )tfMi9 9%e e^lffcofco 

#*&#ig:H&KHM-W;!f:/ (MnS0 4 -H 2 0) 1. 7 m g % ifrfb;&/US/' £ A 
(C a C 1 2 • H 2 0) 0. 5 5mg N mt^~m (F e C 1, • H z O) 0.37 
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5mg, m&Mft (ZnS0 4 -H 2 0) 2. 2mg, tfZMm (CuS0 4 -H 2 0 
) 0. 4mg, tfatt-rf**s$A (M g S <D 4 • H 2 0) 5. 9 m g % Jfrfba'Vl/ 
h (CoCl 2 -H 2 0) 0. 2 8mg, * V -ff^WtT hV !7 A (Na 2 Mo0 4 

• H 2 0) 0. 2 6mg, (H3BO3) 0. 4 m g RXf 3 V itt) V 17 A (K 
I) 0. 0 6mgSraSiiPtTftfflLfcriMtt, SHJfefcl 2 tTOcLTR- 7 
-7**9^ h^c7)^5tSrffofc 0 i##H^^2 0 0 !<DigJ|ffeoV> 

^ 2 0 0 i<E>:©^$l;&>£>#b*LfcR- y -fX?? h^<D±MMn, 

1 L^fctJ 2 7. 37 gt'feofc 0 ^#6«tt9 9%e e^±ffcofc 0 

FC58$:£, YM^ffi^J#ifejc:^bT, 2 7tt'3 0KittLtgtt{liUfc 
o fult^cDfc £> (Digits £ LT, 5 0 0mL§gP777n|:ifi^o 

• 3g N *^^*0. 3g, ^U^fyo. 5 g&V^;l/3-^l. 0 g & 
Atl, ^W^K^D^T 1 0 0ml, pH6t Lfc^<D£ N h ^ u — 2 

FC58tfc£r&«U 5**Si^V>T2 7t"Cl 5 0 r pm, 2 4 H# 

• 6 . 0 g> 6 . 0 g N a? y -<7° h > 1 0 . Og, Mfc-^^;^ ( M 
n S 0 4 • H 2 0) 3 4m g . %Hfcj3Jl'i/ M, (C a C 1 , • H z O) 1 1 m g , & 
<tm~m (F e C 1 3 • H 2 0) 7. 5m g N 0EBfelE& (Z n S 0 4 • H 2 0) 4 4 
mg, (CuS0 4 -H 2 0) 8. 0mg N fi8M~? (M g S 0 4 • 
H 2 0) 1 1 8 m g , *ft<ffc = /*/U h (C o C 1 2 • H 2 0) 5 . 6 m g x ]) zfy*^ 
m-tYVVJ* (N a 2 M o 0 4 • H z O) 5. 2mg, (H 3 B0 3 ) 8. 0m 
gMa^y^A (KI) 1. 2mg£A*K lf^j)PiT2 0 0 0mL 

, P H6£u y^/-^ (m^s o%^± ; ft?tmmj:mm)m) 40 o g 

^4PU^^it*J#flfe{C±|E<DMi##^^4 OmLgfL, 6 

42 



WO 2004/003213 



PCT/JP2003/008217 



0 0 r pm, =^T—mn.mi 0 0 0mL/^f2 7 c CfCT«f*Srfr 5 r t \Z J; (9 
H«4. 7 5-efoofc 0 ^iiM 3 P g ^tiSlWluf i^^ii^IiC 5 m L 

tot^yy^u -y-vyy >^Ltcmmm H^ioott2 

R-7 -T^7 7^ *^*i#±tfel L^fe!)4 9. 9 4 gtfcofc 

o ft^Mte9 9%e eEJLLT?S>ofc 0 

• g&KEflU 5 

^jfteOOgO!)/^ (y^OF;«iIi^#|tl) R:J:SJn*^ 

r-y-x7j^^ *mmmmi LSfc^o. 50 g-efeofc 

c ft^M^te9 9%e eJ^JiT'feo/to 

77 • -r 7 (Candida sorbophi la) FC58$i<D4Xt> <9 , 77 Vv? 

^ • y/l^^y^^ (Candida sorbophila) ATCC74362$fc, *y^. y^7j?:7-f 
7 (Candida sorbophila) ATCC60130^X «7^ Vi?^ • y^/jfy^? (Candida 
sorbophila) IF01583«cSrffiV^fc£Jl^fi, H%$| 2 £ HO^Hl LTJt^ffitt 7 -7 s 
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5g> 12. 9 7g N 12. 9 7gT*fcofc 0 
MMM 7 

-y-^y >wtimmm mm) z^n^titomz^z?? h^itmm^nt> 

oi^ft^^^ofco r©£ 5 &i##llfi#r^ 14 0 got§#^b#bttfcR- 

9 9 % e e ^_h-Cfcofc 0 

•y->7°v >?vtiigmm mm) z^n^nmm^zz?? h^ibfamzfrfr 

**** 4ilttK2 0 B S©^^^oV>T> 4I^5R-y-f*7^hy 

©**s*^ct^o*i 0 r©± 5**ttH!*&«2 o b a©**^e>#fetLfeR- 
^mmn 9 9% ee £JUb-efcofc„ 

«iH^i2 0HS©i*iti:o^t, £jg$*L£ R- y 7 ^ h ^ 
Oi^ft^^^ofeo r<D j; 5 fr*&#Hfl#?^ 2 0 B B(Di%mmfr<b'&ibthtcR- 
y -7**7? hXDtkmmiZ, -fri&m^mi L^fc»9 2 7. 3 7 g"e&ofc 0 ft 
^JWStt 9 9 % e e £JUrT?*>ofc. 

mmm 1 0 
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y-^^^h^iifi, ***«tf!lLafc»)4 9. 9 4 gT*feofc 0 ft 
5 9 9 % e e J^LbT'fco 7fc e 

1 1 

fcV^^Mi, ^Jfe0!l5 ^PJ^lJl LTR- y -7**9? hXDm^^n-otlo ^<D 

y**?? *&mmi& 1 L S fc 9 4 0 . 5 0 gT*feofc 0 7fc^*fi 

£f*9 9%e e W_hT?feofc 0 

15 mmm i 2 

^0«^^V>fc^#(C*3V>-C > -t*L-^*t«f*||||*ft« 1 9 0 g x 1101, 

110 g©J£#$ncov^ ^j^^R- y -fx?? h><DMftM±ttf:o 

^<D*kmm*. ^mmmi&i ^ ^ti^tn 3 . 7 5 g . 12. 9 7 g> 1 

2. 97 g-efcofc 0 

mfeffu 1 3 

25 FCS^S:, YM^i*^*l:ilLT, 2 7 3 0 bTflH4<rfc Lfc 

o fuig^cDfc LT, 3 0 0mLt£^77^3[ci#x^^ 0 

. 0 9g s Jfi^r^O. 09 g> ^^7*fy0. 1 5 g RZfJffr^ — * 0 . 
3g£A*L, 7if7(<^Px.T^i3 0mL, p H 6 i: Lfc h ? 
A-12 1t:i:T15«Lt|gLf: 0 ?$£P Lfc^i&K:, _LfE©iI9S 
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'l4lbbfcFC58*fc£;jg@U mfc^Mt ?mmmWi*m^X 2 7°Cf<lTl 5 0 r p 

£bKm^xn?*tm<Dfrfr(D#mm-mm&wm^tio 300m 

h>0. 15g, Slv^y (MnS0 4 -H,0) 0. 51mg, 
!>2* (C a C 1 2 • H 2 0) 0 . 1 7mg % jftflSlll— * (F e C 1 , • H a O) 0. 
1 1 m g , (Z n S 0 4 • H,0) 0 . 6 6 m g % fifc^ii (C u S 0 4 • H 

2 0) 0. 1 2mg, WLWt"*4f**spJ» (Mg S 0 4 • H 2 0) 1. 7 7mg, Ift 
(CoCl 2 -H 2 0) 0. 0 8mg, ^y^fyRf h y (N a 2 M 

o0 4 -H 2 0) 0. 0 8mg, Jfc?3B (H 3 B0 3 ) 0. 12mgW3^W!J 
£J» (KI) 0. 0 2mgS:A*l, 3Ke*Sr*0x.T*&ft 3 0 m L „ pH6iU 
£ kt£ 11-k K n =^ 5 f y^xf ;i/x7 f /V 0 . 1 3 g &mMl,fch<D 

a— V— ^tl 2 l'ClCTl 5^M**UTWI»bfc. #£PL 
tcm^mmmm^, l|E©i^|ltS:2mL^SL, 2 7°CKlT 1 5 0 r pmT? 

i^:/!) ^LfcJgHfS tbf *i 1 o o ti? 2 o ^WJo»t5 c i It 

-O^m^ igtlMl 1 BI©^it(cov^, S - 5 -ffi^ 

V hXDm&M:±tts:^ti 0 «fc 5 ^MIM l l 0 B tf>*fr*ifca»b#e>*L 
fcS - 5 -'t*?? b ^©^MAte, ^ig^igife 3 0mlSf;90. 0 19gf 

msflu 1 4 

Jfev^^ri. HJfe^Jl 3 ir^lctTS- 6 -^7J7^ h^^MJit^^TofCo * 
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- 6 -f*7^ b^iiift *Wi30ml ^fct) 0. 0 1 9 gt'feO 
. 5t^*fi*tt9 6%e e&UiT-fcofc 0 

5 1 

FC58*©ftfc?)^, i*V>y-7*#7* hV£MfE£*>o£ bT-^6*J^^lb^ 
T^5^rn r . d tfy (Yarrowia lipolytica) IF00717#c& ffl VNfc£A0> 

^6 0 iOM^o^t, ^0^tL§ 7-^7^ hi"©*tfs**£:fcofc 0 

10 £ © J; 9 6 0 g ©***^e,#6,ttfc 7 ~77J 7 * h V©£M*te 

7 77 7* h^±H^i|i;LfciC5 6 g L^fcOOy 

-^^^ h^SdS«/>Uf4C«) % «£BS&&2 3 0 g icjotf -5 <y -777 9 * h 

15 

*w mm * \zm&- Att 5 t © t -r z> „ 

20 **WHlJ:tLtf, 7* h^HS, ^ifi^tty-7*7^ (R-7— T 



30 
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ft >fc <d m m 



5 

2 . 

10 

3 . 

15 

4 . 

20 

5 . 

25 6 . 



io^'J^ • y/V/}?7^7 (Candida sorbophila) £ri£*L, £M£ 

tCT, ^^v?^- (Candida sorbophila) £*£*U N i£i#itiJ 

^(C^M^tt^:^ ^ h^Mfg#:t Kb ^fJI6Jffiifc&7 * h Wfci" -5 £ £ Sr 

y 4 y (Candida sorbophila) £5 % t>l/V'$' • y/U/Jfy 

•^7 (Candida sorbophila) ATCC74362$c, % ^ i? f • y j J ( 

Candida sorbophila) ATCC60130#fc s % > f • y ;V7$y j =7 (Candida 
sorbophila) IF01583$c. £.TJ*gfe#-?rFERM BP-8388 b LT Wf€ £ fhX V> -5 
# >->>^ • y/V-ztfy ^ 7 (Candida sorbophila) FC58$c^ h ft 3 l¥ £ 9 il 
*R£;ft54>&< £t> lotfcS, it^l Xfi2tc:f5«cCDM3t?&o 
7^ h^i^, (1) 



7* h^^Tfc^tt^y hy^-cfe sit ^3ii x«2^tB«c^Matfeo 

fc Kn=ariXj!iJte^^ N — ^ (2) 
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t Kn^v^tj^TA^/I^;^/!^ — f®&, (3) 
OH 0 

R 

U R 3 tt>^iNjMWi2<7)gmS£^L-C^-Ck 2 ^(D^-fbTK^S ^ ^ 

U R^iTA^/l^^-To ft, R 2 iR 3 ^^LTfWttt± 

t Kn^rv-H^^y-fey — ^ (4) 

CH 2 0R 6 

CHOR 7 (4) 
CH 2 0R 8 

D£4», R 6 ~R 8 ^^^r^i:bT7KmM^Xf*-^ (6) 



OH 0 
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U R 3 «^*il4^ii(De^g£r;prLTV^ t> £^ 2ffi<Dmkfcm^*7F 

V\, ) -«£;ft,5S£^1-o -ffib, R 6 ~R 8 <7}/>&< £ & 1 oteffjfE-^ 
(6) T^^ti^St'fcSo ] -e^$tv2)t Kn^ri/IgJKM^y ir y K 

^i, i/^^^^^. i o-t Ko^^^fryy^, 10- 
zmx «9 51iR£*i,5^&< £ & l o £^ ^T, • y/i^y 

^7 (Candida sorbophila) £rtg#i" 6 ^ £ & t "f 6 x ff^^C 1 

1. 7^7 hVitffS^t Fn^«tii\ 4 tX« 5 te^7kS£S£r toj^i 

2. 7^ h^^^, y-f*7^ y — ^l/tz^^h^ y— ^3^7 
?h>\ 7-^7"^7^ h^, y * 7 ^ h >\ y-/-7"^^h^, 
y-^yf^7^7 by, y-K^#7^h^ r-Mif*7^ b^, y 
-7^77*7^^, 5-f*7^ hy, 6 — i7 h 5 — ^ 

;7 h>\ 5 - h*7# 7 * h >\ «-byf^7^ hVMS-f h7f)!7 

ilill-T, jj^i/ff • 7 71^7^ 7 (Candida sorbophila) SrJg^-t-S, 7 
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;^7^7 (Candida sorbophila) ^r^^L, £jS £ ihfH 7 9 $ Y 

/V7j?7>f7 (Candida sorbophila) £Jg*L, t**&ife*P Kl^fi * tl& y - 

6. 7 -7^77 9^ h VTJS, ft«H£7 -f*7^ b>-T'fc5lf*^l 4X(i 
1 5 KlfB*<©5BH£ife„ 

18. 11-t KD^^/^^yiSti'/Xiil 1 - t Kndf^/i/^f y 
^rc^/V^^tpi^Jfe^-C> #^v>^- y/V^-7-T^ (Candida sorbophila 
) &*&#L. 5 - 7 * 7 ^ f y mi^bSitS r ^ 
tj\ 8 — 7*7^ hXDMm&o 

19. ll-fcKn^ v-^/u- 3: f- y®Rt;/X(i 1 l — fc Ko^ isst/is 5; ^ >- 
Kai^/WSr-g-tfiSttlUlT, Xfi??' V JVi^-y 4 9 (Candida sorbophila 

2 0. 5-7*7^b^K 7fe^tt5-f7J7^ by-efe5fl*5l 8X14 
1 9 C:fB«t0>ai&& o 

2 1. > V/lstfyj? (Candida sorbophila) ftlsV? • y/l^ 

7^7 (Candida sorbophila) ATCC74362#fc % V 7\>i$Z7 >f 9 ( 

Candida sorbophila) ATCC60130$^ % is i? ? • y7l^:7^7 (Candida 
sorbophila) IF01583ttU -&.T>*^f6##FERM BP-8388 1 b T^ffc $ tit 
X^i??- y/V7j?7^7 (Candida sorbophila) FC58^7)> b ft 3 St «t 9 31 

&£*b54>ft< £ t> lotifeS, W*3B1 4, 15, 1 8 3Ui l 9 telEtt 
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2. ft^i/? • (Candida sorbophila) <D S 9? h ^gl^JSHi 

3. Xlsity • y/Wf7^ 7 (Candida sorbophila) FERM BP-83880£fc o 
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